Abstract. -We analyse the UV properties of early-type galaxies from their UV spectra in the IUE library, including both normal and active nuclei. We co-added the spectra, and hence the objects into groups of similar spectral properties in the UV, also taking into account their properties in the visible/near-infrared ranges. Although, owing to the presence of a residual fixed pattern noise, IUE data cannot be improved by co-addition as expected for spectra containing only random noise, this procedure still provided spectra of higher signal/noise ratio than in previous studies, often based on individual spectra and therefrom derived colour indices. Thanks to the co-adding procedure, information on spectral features can now be assessed. The red stellar population groups exhibit a far-UV flux at different levels. The higher ones denote the presence of the UV turnup, which possibly exhibits absorption features, at least as detected through the IUE aperture. As to the blue stellar population groups and/or AGNs, we have carried out simple syntheses with UV star cluster templates and galaxy spectra in order to infer the properties such as burst ages and contamination by an active nucleus. It has been possible to derive information on the extinction law affecting some internally reddened galaxies; there are cases where the presence of the λ2200Å absorption feature suggests a reddening law similar to the Galactic one, and others without the λ2200Å feature, suggesting that it is rather an SMC type law which applies, then.
Introduction
The International Ultraviolet Explorer (IUE) Satellite has been collecting fundamental data on a wide variety of astronomical objects since 1978. Recently we have used the IUE library to study the spectral properties of a large sample of integrated star cluster spectra with an unprecedented signal to noise (S/N ) ratio by co-adding them into groups. The grouping procedure allowed us to analyse in detail the far-UV properties of star clusters and to provide reliable information on absorption features. The results of this analysis were presented in Bonatto et al. (1995, hereafter Paper I).
Regarding galaxies, several studies of IUE spectra by object class have already been carried out, e.g. the spectral atlases by Kinney et al. (1993) for star-forming galaxies, and by Rosa et al. (1984) for H II complexes.
In this paper we gather the spectra of the early-type galaxies stored in the IUE database and analyse the ensembles of normal and active early-type galaxies, in view Send offprint requests to: D. Alloin Based upon data collected with the International Ultraviolet Explorer (IUE) Satellite, supported by NASA, SERC and ESA of better understanding their far-UV spectral properties. We also use, for the interpretation, single-aged UV templates of stellar populations, i.e. the star cluster spectral groups from Paper I, which help constrain the conclusions.
Some normal early-type galaxies (in this paper, ellipticals and S 0's) are known to emit large amounts of energy in the far-UV, producing the so-called UV turnup (e.g. Bertola et al. 1980; Oke et al. 1981) . However, the characteristics and origin of this emission are not yet fully understood. So far, studies of these objects have been performed from individual IUE spectra which usually have a rather low (S/N ) ratio, or have been based on colour indices (Burstein et al. 1988; Longo et al. 1991) . Bica & Alloin (1988) have used interpolated continuum distribution.
The analyses of IUE spectra of Active Galactic Nuclei (AGNs) in early-type galaxies have been mostly focused on variability, e.g. NGC 3516 (Wanders et al. 1993 ) and Mk 279 (Stirpe et al. 1994) . Our goal here is to study time average properties by co-adding spectra of a given AGN, then classifying and co-adding the average spectra into groups of comparable spectral characteristics. So we work with the average activity state in which each AGN was observed. This paper is organised as follows: in Sect. 2 we present the IUE data on early-type galaxies. In Sect. 3 we group the objects according to spectral similarities from the UV to the visible/near-IR ranges. Equivalent width and continuum measurements are presented in Sect. 4. In Sect. 5 we discuss spectral groups as well as some interesting individual objects. Concluding remarks are provided in Sect. 6. The spectra have been extracted from the IUE database as stored at the Instituto Astronômico e Geofísico of the Universidade de São Paulo (IAG-USP). We have selected the available SWP, LWP and LWR spectra of early-type galaxies obtained in the large aperture (10 ×20 ) mode. In Table 1 we present the objects used in this study along with some relevant data. Only objects with a morphological type T < 0 have been used (de Vaucouleurs et al. 1991, hereafter RC3) . We also included NGC 5253 which was classified as a peculiar earlytype galaxy (T = 10) in the RC3 (see also Sérsic et al. 1972) . We use as well in the discussion IUE spectra with high (S/N ) ratio for some control galaxies, which are NGC 5236 (nuclear starburst in a spiral galaxy; Pastoriza 1975), NGC 1068 (Seyfert 2 in a spiral galaxy), NGC 4151 (Seyfert 1 in late-type spiral) and NGC 7213 (Seyfert 1/LINER in an early-type spiral). We have gath- Groups for AGN together with groups for blue stellar populations in early-type galaxies. Notice how the two groups of Seyfert 1s have similar emission lines while diverging in the continuum slope. Flux in Fλ units, normalised at λ2646Å. Constants have been added to the spectra for clarity purposes, except for the bottom one ered in Table 1 the following information on the early-type sample galaxies, by columns: (1) different identifications; (2) PGC number; (3) morphological type (T); (4) foreground absorption A B ; (5) total blue magnitude B T ; (6) M B assuming H 0 = 75 km s −1 Mpc −1 ; (7) heliocentric radial velocity, and (8) complementary remarks. Absolute magnitudes M B were calculated using Galactic Standard of Rest (V G ) velocities (RC3), while optical and H I heliocentric velocities (V R ) were considered for redshift corrections in the IUE spectra. The main sources (and references therein) were: RC3 (identifications, PGC number, T , V R , A B , B, V G for M B calculations); Sandage & Tammann (1981) for V G in some groups of galaxies; Mazzarella & Balzano (1986) for data on Markarian galaxies; Véron & Véron (1991) and Hewitt & Burbidge (1993) for data on AGNs. Additional relevant references are given in Sect. 3. The A B values were used to correct all spectra for the foreground (Galactic) reddening using Seaton's (1979) law and A B /E(B − V ) = 4.0. Thus, in the subsequent analyses all spectra are corrected for the foreground reddening and redshift. Lauberts (1982) classified this galaxy as S 0.
The data

Spectral groups
Galaxies exhibit a wide range of spectral properties, but those presenting similarities can be grouped, a procedure which allows one to study their average properties in more detail, from data with an improved (S/N ) ratio. In order to obtain such data and to analyse the UV spectral lines it is necessary first to co-add the available IUE spectra of each individual object, and subsequently to coadd into a spectral group the spectra of objects which show close similarities. In the present grouping procedure the ultimate criterion is the similarity of the UV spectra at the available (S/N ) ratio. However, we also consider the spectral properties in the visible and near-IR ranges found in the literature, together with the classifications as AGN, H II galaxy, starburst or usual normal stellar population types. In order to do this we have used the information from references quoted in Sect. 2 and the following ones, which were useful for classification according to stellar population and/or emitting gas characteristics: Heckman et al. (1980); Caldwell (1984) ; Dahari (1985) ; Filippenko & Sargent (1985) ; Bica & Alloin (1987a,b) ; Davies et al. (1987) ; Bettoni & Buson (1987) ; Gregg (1989) ; Bonatto et al. (1989); Terlevich et al. (1991); Bica et al. (1991) ; Buson et al. (1993) ; Osterbrock & Martel (1993) ; Goudfrooij et al. (1994); Gelderman & Whittle (1994) ; Storchi-Bergmann et al. (1995) .
Three steps were taken to build up the final spectral groups: i) we averaged individual IUE spectra of a given object working separately in the short (SWP) and long (LWP and LWR) wavelength ranges. A few spectra were eliminated at this stage because they presented problems such as instrumental defects, discordant continuum distribution and/or spectral features; ii) we co-added spectra of different objects with comparable spectral propertiesthe ultimate criterion being the spectral similarity in the UV; and iii) the short and long wavelength domains were finally connected. The weight of each spectrum in the average was attributed according to the square of the (S/N ) ratio.
In Tables ?? and ? ? we present the resulting groups with the galaxies they are made of, along with the number of SWP and LWP/LWR spectra effectively used for each galaxy. The spectral group is named after a member which has spectra both in the SWP and LWP/LWR domains with a good (S/N ) ratio. The projected IUE aperture in kpc is shown in Tables ?? and ?? for individual galaxies as well as its mean value for the group. We also recall in Tables ?? and ? ? the spectral groups for the nuclear stellar population of early-type galaxies from the visible and near-IR ranges for which Bica (1988) carried out population syntheses: E 1 to E 4 are nuclear red stellar populations in a decreasing metallicity sequence; E 5 is as strong-lined as E 1 and E 2, but appears to have a somewhat stronger intermediate age component; E 7 exhibits an intermediate age burst of star formation and E 8 had a burst ≈500 Myr ago. NGC 1533 and NGC 1316 were grouped with spirals in Bica (1988) following the morphological classifications of Sandage & Tammann (1981) as SB 0/SB a and S a peculiar respectively, resulting in the labels of nuclear stellar population spectral groups S 1 (similar to E 1) and S 2 (similar to E 2), respectively.
Groups of red stellar population in early-type galaxies are displayed in Fig. ? ?. Groups with active nuclei together with groups of blue stellar population in early-type galaxies are shown in Fig. ? ?. The IUE λ1790Å réseau mark indicated in Fig. ? ? has been clipped out in the subsequent figures. 
Measurements
In Paper I we defined a series of windows and regions in the UV which are useful for measuring equivalent widths (W) and continuum points. In Table 4 we present the Ws for the UV windows measured in the blue and red stellar population groups, as well as in some sample individual galaxies. The number and wavelength limits of the UV windows (as defined in Paper I), together with the main absorbers in each window, are given in the first three columns of Table 4 , respectively. Continuum points, normalised at λ2646Å, are provided in Table 5 , where we have also included the Seyfert groups and their respective control galaxies. The quoted uncertainties were estimated according to the (S/N ) ratio in each region. Finally, for the Seyfert groups and control galaxies we measured the Ws and the widths (FWHM) of the most prominent emission lines. Results are given in Table 6 .
We selected two strong absorption features in the LWP/R range (Mg II λλ2796,2803 and Mg I λ2852 ) and plotted their Ws in Fig. ? ?, in order to investigate the basic properties of UV lines for galaxies and to compare them to the Ws for star clusters from Paper I. In the upper panel of Fig. ? ? we show W (Mg II λλ2796,2803 ) versus W (Mg I λ2852 ) for the blue stellar population groups and individual galaxies from Table 4. They occupy similar loci as the blue star clusters SWB I (age ≈ 10 Myr) to SWB IVA (age ≈ 200 Myr), and the template RH II which is an average of H II regions in M 101, M 33, LMC and SMC. The loci of the H II/amorphous galaxies NGC 1705, NGC 5253 and the group G N1510 suggest that they are not pure H II regions, but contain a stellar population with an age dispersion. In the lower panel, the Ws for the red stellar population galaxy groups are compared to those of the globular cluster templates. For the globular clusters, the sequence from G 5 to G 2b (and 47 Tuc) increases in metallicity up to [Z/Z ] ≈ −0.5 (Paper I). As expected, the galaxy groups are close to the metal-rich globular clusters. They present larger Ws in Mg I, indicating higher metallicity, while their Ws are comparable in Mg II. This might be explained by a saturation effect in the galaxies, by the presence of some emission and/or by some interstellar absorption excess on the line of sight to the globular clusters. Notice that the groups G N3998 and G N4486, which are strong LINERS, have significantly smaller W (Mg II λλ2796,2803 ) with respect to the other galaxy groups. This is certainly caused by the contribution of an Mg II λλ2796,2803 line emission. 5. Discussion
Normal galaxies
The red stellar population groups, in particular the analyses of the UV turnup, are discussed in a separate paper ). Here we simply point out that the UV turnup exhibits possible absorption features, at least as detected through the IUE aperture (Fig. ??) . However, their reality still remains to be confirmed, owing to the presence of camera artifacts in long-exposure spectra (Crenshaw et al. 1990 ). On the other hand, we call attention to Fig. 8a of Paper I, in which we averaged all red stellar population star clusters in the IUE database, and the resulting very high (S/N ) spectrum presents absorption features which can be recognised in the galaxy templates. Besides, the different redshift corrections tend to minimise the effects of camera artifacts. In what follows, we use some red groups as templates in some spectral syntheses.
Blue stellar populations
We compare in Fig. ? ? the spectrum of the group G N1510 (average of H II and amorphous galaxies) to that of NGC 5253. As expected, the spectra are very similar. Emission lines are not characteristic features of the UV spectrum of H II galaxies. We also display in Fig. ? ? the H II region template from Paper I (including SMC, LMC, M 33 and M 101 H II regions), the star cluster templates SWB I (age ≈ 10 Myr) and SWB II (age ≈ 25 Myr). The H II region template does not show either conspicuous emission lines (Paper I). Thus, the presence of strong emission lines in the UV spectra of galaxies, e.g. Mg II λλ2796,2803 , such as in those of Seyfert nuclei (Fig. ??) is not related to conventional star-formation, indicating the presence of activity. The different slopes of the H II region template and the H II galaxy spectra might be explained by a larger internal reddening in NGC 5253 and G N1510. If this is the case, the extinction law would necessarily be similar to that of the SMC because of the absence of the λ2200Å absorption feature in the H II galaxies. Alternatively, the slope could also be changed by a combination of the H II template and other recent star formation templates, e.g. SWB II. Such galaxies would have been forming stars over the last ≈50 Myr. We compare in Fig. ? ? the spectrum of the group G N5102 to those of the star cluster templates SWB III (age ≈ 75 Myr), SWB IVA (age ≈ 200 Myr) and SWB V (age ≈ 1.2 Gyr). Two members of this galaxy group, NGC 5102 and the M 31 companion NGC 205, were population-synthesized in the visible and near-IR ranges using a star cluster base in Bica (1988, NGC 5102 therein referred to as template E 8) and Bica et al. (1990) , respectively. It was concluded that these galaxies had a strong burst of star formation at ages t ≈ 100 − 500 Myr. In the UV (Fig. ??) we find that the cluster template SWB IVA (≈ 200 Myr) must be a major contributor to the G N5102 group, and therefore we confirm the presence of a strong burst in the age range 100 − 500 Myr.
Atypical spectra
Some spectra in the sample did not fit the group classifications. In the following we discuss their properties.
NGC 1326. The spectrum of NGC 1326 (Fig. ?? ) exhibits on its short wavelength range a slope and spectral Fig. 4 . The spectrum of the group G N1510 is compared to that of NGC 5253 and to those of H II region and star cluster templates of different ages. Fluxes are in Fλ units, normalised at λ2646Å. Constants have been added to the spectra for clarity purposes, except for the bottom one features similar to those characterizing the nuclear starburst in NGC 5236, whereas at λ > 2500Å the flux increases as for a red stellar population (groups G N1553 and G N3115 in Fig. ??) . We have undertaken a first level synthesis by adding these templates with different relative proportions and conclude that their proportions at the normalization wavelength λ2646Å are 85% of a burst and 15% of the red population (see Fig. ??) .
NGC 404. We compare in Fig. ? ? the spectrum of the nearby dwarf galaxy NGC 404 with that of the red stellar population group G N221. The stellar population synthesis in the visible/near-IR of NGC 404, which is a strong LINER as well (Schmidt et al. 1990) , revealed a bulge population hardly attaining solar metallicity with evidence of young and intermediate age components. These young components are seen indeed as an excess flux in the UV as compared to the red group G N221. They also have an impact on the relative intensities of strong absorption lines such as Fe II, Mg II and Mg I (Fig. ??) .
NGC 2784. The IUE spectrum of the galaxy NGC 2784 has a rather low (S/N ) ratio, allowing one only to infer a slope, intermediate between nuclear starburst spectra like NGC 5236 and the group G N5102 (Figs. ?? and ??, Fig. 5 . The spectrum of the blue population group G N5102 is compared to those of star cluster templates at different ages. Fluxes are in Fλ units, normalised at λ2646Å. Constants have been added to the spectra for clarity purposes, except for the bottom one respectively). Indeed, this S 0 galaxy, also known as AM 0910-235, may have developed a nuclear starburst since it shows signs of interaction with its dwarf companions (Arp & Madore 1987) . Visible and near-IR spectra, as well as more exposed UV spectra, are necessary to further check this interesting possibility. 
Seyfert galaxies
We obtained two groups of Seyfert 1 galaxies (Fig. ??) : the spectrum of G Mk279 is notably bluer than that of G N3516. Otherwise, the equivalent widths and FWHM of the emission lines (Table 6 ) do not show systematic differences. In principle, three possibilities might account for the continuum difference between the two groups: i) a reddening difference; ii) that the galaxies in the two groups would be in a different average activity state; and iii) that the G Mk279 group contains additionally a starburst component. We applied several tests in order to constrain these possibilities. If differential internal reddening is responsible for the effect, the reddening law should not have a strong λ2200Å bump. This can be seen in Fig. ? ?, where the SMC extinction law (Prévot et al. 1984) with E(B − V ) = 0.10, when applied to the G N3516 spectrum, reproduces quite well that of G Mk279. On the other hand, Seaton's (1979) law with E(B − V ) = 0.15 already overestimates the λ2200Å correction and, at the same time, underestimates the far-UV flux.
Assuming that the emission lines are comparable in the two groups of Seyfert 1 galaxies, we normalised the spectra to the Mg II λλ2796,2803 line intensity and then obtained the difference spectrum G Mk279 − G N3516. In Fig. ? ? we compare the difference spectrum to that of the typical nuclear starburst NGC 5236, and also to the power-law F λ ∝ λ −1.8 . The power-law fits well the continuum of the difference spectrum, and so does the starburst continuum. However, the starburst absorption lines are not conclusively present in the difference spectrum. On the other hand, both a power-law or a starburst continuum with such a steep slope would cause a considerable dilution of Fig. 8 . The redder Seyfert 1 group G N3516 has been reddening corrected using a) a Galactic extinction law with E(B − V ) = 0.15, and b) the SMC law with E(B − V ) = 0.10. As compared to the bluer Seyfert 1 group G Mk279, the Galactic law underestimates the far-UV flux and overestimates the λ2200Å correction, whereas the SMC law produces a very similar spectrum. Fluxes are in Fλ units, normalised at λ2646Å. Constants have been added to the spectra for clarity purposes, except for the bottom one. The strong C IV emission has been clipped for clarity the equivalent widths of the emission lines of G Mk279 with respect to those of G N3516, which is not the case (Table 6) .
Therefore, we conclude that internal reddening is a more likely cause of the continuum difference between the two Seyfert 1 groups. Within the scenario of the Unified Model of AGNs (Antonucci 1993), Seyfert 2 galaxies would be Seyfert 1s but with their BLR and central source hidden by a dusty torus. Within this frame, the active nuclei of galaxies in the group G N3516 could be interpreted as seen at lines of sight which cross a larger amount of the dusty torus than in the case of the group G Mk279. Would this be the case, our results from Fig. ? ? imply that the extinction law in the dusty torus does not have a conspicuous λ2200Å bump, and resembles that of the SMC.
We draw attention to the fact that in the group of the bluest Seyfert 1s (G Mk279), the galaxy Mk 1506 exhibits a conspicuous absorption around λ2200Å which denotes the presence of significant differential internal reddening with respect to the other Seyfert 1s in the group. Before Fig. 9 . The difference spectrum between the bluer (G Mk279) and redder (G N3516) Seyfert 1 groups is compared to a power-law continuum (thick solid line) and to the nuclear starburst NGC 5236. Fluxes are in Fλ units, normalised at λ2646Å. Constants have been added to the spectra for clarity purposes, except for the bottom one including Mk 1506 in the G Mk279 group we corrected its spectrum for internal reddening effects. We considered the Galactic reddening law (Seaton 1979 ) which presents a bump at λ ≈ 2200Å, R = 3.1 and derived E(B − V ) i = 0.20 (Fig. ??) .
In Fig. ? ? we compare the SWP region of the Seyfert 2 group G Mk573 with that of the Seyfert 2 prototype NGC 1068. It is worth noting that individual IUE spectra building up the G Mk573 group are noisy and do not release much information. We decided that they were Seyfert 2 galaxies relying on their visible spectra counterpart (references in Sects. 2 and 3). The resulting UV spectrum of the group confirms the Seyfert 2 nature of its members because of its similarity to the spectrum of NGC 1068. The FWHM for the ensemble of the emission lines (Table 6 ) reinforces this conclusion. As to the equivalent widths, those in the group G Mk573 are systematically larger than those of NGC 1068 (Table 6) , suggesting a higher excitation and/or less contamination by the stellar continuum component in the former. 
Internally reddened galaxies
The galaxies NGC 5128, NGC 1947 and the Seyfert 1 IC 4329A are known to have their nuclei reddened by strong dust lanes, as derived from optical spectra and imaging (see RC3 and references therein cited).
NGC 5128
In the averaging procedure for NGC 5128 we have excluded the spectra SWP 1799 and LWR 1681 which appear to be related to a Galactic field star of spectral type A, and SWP 14164 and LWR 10749 which correspond to an H II region in the disk of NGC 5128 (Rosa et al. 1984) . The remaining 13 SWP and 10 LWP/R spectra all look similar within the available (S/N ) ratios, and their average is shown in Fig. ? ?. We also display in Fig. ? ? the SWP spectrum of NGC 1947 which, within the available (S/N ) ratio, is compatible with that of NGC 5128. Compared to a typical red stellar population in early-type galaxies, e.g. the average of the groups G N1553 and G N3115 (Fig. ??) , NGC 5128 presents a steeper slope at λ < 2500Å and significant differences in the intensity of the absorption features Mn II+ Fe II λ2577,2586 , Mg II λλ2796,2803 , Mg I λ2852 and Fe I lines in the range λλ3008 − 3059Å. In order to interpret the spectrum of NGC 5128, we assumed a disk population which can be represented by the average of the star cluster templates SWB I (age≈ 10 Myr), SWB IVA (age≈ 200 Myr) and SWB V (LMC+SMC, age≈ 1 − 2 Gyr), and a bulge population which can be represented by the average of the galaxy groups G N1553 and G N3115. The relative proportions of disk and bulge components at λ2646Å were found to be respectively, 0.9 and 0.1, a mixture which reproduces also reasonably well the absorption lines in NGC 5128 (Fig. ??) . The resulting continuum (Σ in Fig. ? ?) requires some additional reddening in order to reproduce that of NGC 5128. Galactic and LMC reddening laws (Seaton 1979; Fitzpatrick 1986) are not suitable in this case, as they would produce too strong an absorption at λ2200Å. On the other hand, the SMC law (Prévot et al. 1984 ) with E(B − V ) = 0.30 (assuming R = 3.1) provides a good fit. This is another case of an external galaxy other than the Magellanic Clouds where the properties of the reddening law in the UV can be derived. Recently, Kinney et al. (1994) found that the λ2200Å bump of the reddening law is not present in another galaxy (NGC 7552) . The large proportion of the disk component relative to that of the bulge suggests that the nuclear regions of NGC 5128 are not contributing much to the integrated Internally reddened galaxies NGC 5128 and NGC 1947 compared to the red stellar population group G N1553. Flux in Fλ units, normalised at λ2646Å. Constants have been added to the spectra for clarity purposes, except for the bottom one; the true zero-levels for the upper spectra are shown as dashed lines spectrum observed through the IUE aperture. The optical depth through the dust lane appears to be so large for the nucleus in the far-UV that only templates of the external shells in the bulge and of the disk would be relevant. The pronounced depth and narrow width of the Mn II λ2577 and/or Fe II λ2586 , and also of the Mg II λλ2796,2803 features suggest that some interstellar contribution occurs. This interstellar component might have arisen either in the disk of NGC 5128 or in our Galaxy, because of the low radial velocity and low Galactic latitude of NGC 5128.
IC 4329A
The Seyfert 1 galaxy IC 4329A has a very reddened visible spectrum which becomes comparable to that of the almost face-on galaxy NGC 3783 after an internal reddening correction with E(B − V ) i = 0.79 has been applied (Bica & Alloin 1986) . We show in the lower panel of Fig. ? ? the IUE spectrum of IC 4329A (foreground reddening corrected, Sect. 2) where a conspicuous absorption around λ2200Å indicates that the reddening law associated to the disk of this galaxy has a UV bump. Here we simply consider and apply the same excess E(B−V ) i as for the visible and the Galactic reddening law (Seaton 1979) : in the upper panel of Fig. ? ?, we compare the resulting spectrum to that of our control Seyfert 1 in the UV (NGC 4151). Indeed the λ2200Å absorption is basically cancelled out. However, no prominent emission lines are detected in the corrected spectrum of IC 4329A. In the SWP region the noise level is large indeed , but still, even the strong emission line of C IV usual in AGNs does not show up. In the LWP/R region, the Mg II λλ2796,2803 line emission is not detected either in IC 4329A. We conclude that the optical depth is so large for the AGN in the UV that its emission lines and continuum are hardly detectable.
Strong LINERs
The groups G N3998 (formed by NGC 3998 and NGC 4278) and G N4486 (NGC 4486 = M 87 and NGC 1052), host well-known and strong LINERs (see references in Sects. 2 and 3). The equivalent width analysis (Sect. 4) has shown that Mg II λλ2796,2803 in emission is probably causing the decrease of the absorption intensity in the corresponding window. The stellar population in G N4486 is very similar to that of the group G N4649 (Fig. ?? ) which has a strong UV turnup. The group G N3998 has a red stellar population with far- (Fig. ??) . It seems however to be disturbed by emissions such as Mg II, C IV and C III]. We investigate in Figs. ?? and ?? the possibility of a mini-Seyfert nucleus being present in both groups. Indeed, a contribution like NGC 7213 (a Seyfert 1/LINER galaxy nested in the bulge of an Sa galaxy) amounting to 20% of the flux at λ2646Å, when added to the spectrum of the group G N4472, reproduces well the overall spectrum of G N3998 (Fig. ??) . A similar mixture can be performed for the G N4486 group with an even smaller contribution from NGC 7213 added to the group G N4649 (Fig. ??) . In both the G N3998 and G N4649 groups, the presence of the Seyfert nucleus does not account for the UV turnup. In the case of G N4486, this component cannot contribute more than 10% at λ2646Å.
Concluding remarks
We have gathered the UV spectra of the early-type galaxies (ellipticals and S 0's) stored in the IUE database. We grouped the objects showing similar spectral characteristics from the UV to the visible/near-IR ranges. This procedure provided average spectra with improved (S/N ) ratio, Fig. 15 . The spectrum of the strong LINER group G N3998 can be reproduced by combining those of the Seyfert 1/LINER NGC 7213 and the galaxy group G N4472; proportions are, respectively, 20% and 80% of the flux at λ2646Å. Flux in Fλ units, normalised at λ2646Å. Constants have been added to the spectra for clarity purposes, except for the bottom one giving access to more reliable information about spectral features. The main results of this work are the following: i) We obtained several spectral groups characterised by blue and red stellar populations, as well as others containing AGN;
ii) the UV turnup possibly presents absorption features, at least as detected through the IUE aperture, although camera artifacts may still be affecting this region;
iii) using star cluster templates of different ages, it was possible to infer the age distribution in the galaxy spectra dominated by blue stellar populations; iv) two distinct Seyfert 1 galaxy groups were obtained: one (G Mk279) is considerably bluer than the other (G N3516); this difference in continuum slope can be fully accounted for by internal reddening only if we assume an SMC-like extinction law, i.e. without the λ2200Å bump; v) the galaxies classified as Seyfert 2 in the visible/near-IR ranges form the group G Mk573. Their combined UV spectrum turns out to be similar to the spectrum of the Seyfert 2 prototype NGC 1068, thus confirming the group members as Seyfert 2's in this wavelength range as well; vi) we carried out a simple population synthesis of the spectrum of the reddened galaxy NGC 5128. A good re- Fig. 16 . The spectrum of the strong LINER group G N4486 can be reproduced by combining those of the Seyfert 1/LINER NGC 7213 and the galaxy group G N4649; proportions are, respectively, 10% and 90% of the flux at λ2646Å. Flux in Fλ units, normalised at λ2646Å. Constants have been added to the spectra for clarity purposes, except for the bottom one presentation was found by using a combination of typical disk (age ≈ 10 − 2000 Myr) and bulge populations, which are reddened by the strong dust lane in this galaxy; the best result was obtained for an internal reddening correction using the SMC extinction law and E(B − V ) i = 0.30. The nuclear regions, in this case, do not contribute significantly to the UV spectrum; vii) we investigated the possibility of a mini-Seyfert nucleus being present in the groups containing LINERs: for G N3998 we found that a combination of 20% flux contribution at λ2646Å from the spectrum of the Seyfert 1/LINER galaxy NGC 7213 and 80% from the UV turnup group G N4472, reproduces well the overall spectrum of the group; for G N4486, we found that a good representation requires a 10% flux contribution from NGC 7213 and 90% from G N4649. In both groups the UV turnup is not caused by the mini-Seyfert far-UV continuum.
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